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Recently, based on data  from radiosonde. Iloppler navigation,  hot-wire 
anemometer and Jimsphere balloon,  VANZANDT (1982 ) proposed a universa l  spectrum 
of atmospheric buoyancy waves. The poss ib le  exis tence  of such a universa l  
spectrum c l e a r l y . w i l 1  have s i g n i f i c a n t  impact on severa l  a reas  i n  the  study of 
t h e  middle atmosphere dynamics such a s  the  parameterization of sub-grid.scale 
g rav i ty  waves i n  global c i r c u l a t i o n  models; t h e  t ranspor t  of t r a c e  cons t i tuen t s  
and hea t  i n  the  middle atmosphere, e t c .  Therefore, it i s  important t o  examine 
more g lobal  wind data with temporal and s p a t i a l  r e so lu t ions  s u i t a b l e  f o r  the 
inves t iga t ion  of the  wave spect ra .  MST rada r  observations o f f e r  an exce l l en t  
opportunity f o r  such s tud ies  (BALSLEY and CARTER, 1982). 

I n  us ing wind v e l o c i t i e s  measured from MST radars  t o  inves t iga te  the 
gravity-wave spect ra ,  it i s  important t o  r e a l i z e  tha t  radar measures the  l ine- 
o-f-sight v e l o c i t y  which, i n  genera l ,  conta ins  the  conbination of the  v e r t i c a l  
and hor i zon ta l  components of the  wave-associated p a r t i c l e  ve loc i ty .  S t a r t i n g  
from a general  oblique radar  observation conf igura t ion,  applying the  d i spe r s ion  
r e l a t i o n  f o r  the g r a v i t y  waves, we r e l a t e  the  spectrum fo r  the observed 
f luc tua t ions  i n  the  line-of-sight gravity-wave spectrum through a f i l t e r  
func t ion  (SCHEFFLER and LIU, 1984). The consequence of the  f i l t e r  funct ion on 
da ta  ana lys i s  w i l l  be diccussed. Eecause of the  good range r e so lu t ion  i n  many 
e x i s t i n g  llST radars ,  it i s  poss ib le  t o  ob ta in  two-dimensional spect ra  from 
observed data.  The i n t e r p r e t a t i o n  i s ,  however, conplicated by the  f a c t  t h a t  
most observat ions  were c a r r i e d  out i n  t h e  oblique mode. Transformation formulae 
w i l l  be presented t o  r e l a t e  the  observed two-dimensional kZ/-w spect ra  t o  the 
k -w spect ra .  where kZV i s  the  wave number along the radar  bean d i r e c t i o n  
wki le  kZ i s  the  wave n u ~ b e r  along the  v e r t i c a l  d i rec t ion.  Some observational  
r e s u l t s  a r e  presented i n  Figures 1, 2. 3 ,  and 4. 
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Figure 1. Wind f l u c t u a t i o n  spec t r a  observed by a r ada r  
o p e r a t i n g  ob l ique ly  asgyying t he  wave-associated 
spectrum behaves a s  f- . The s o l i d  curve cor- 
responds t o  e = 15O. The d o t t e d  curve corresponds - 
t o  e B  = 5O. 

B 

1 0 - 1 ,  . . . . . . . . .  +7 

10-2 10-  1 100 

wlwb 

Figure 2. Observed wind f l u c t u a t i o n  inverse  wavelength 
spectrum by obl ique  r a d a r  with e g  = l o0 .  Spectrum i s  
t he  average of 29 s p e c t r a  computed from v e l o c i t y  p r o f i l e s  
t h a t  were coherent ly  i n t e g r a t e d  f o r  a period of 1 hour. 
To t a l  da t a  e t  covered 35 hours. 
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F igure  3. .. Observed wind f l u c t u a t i o n  i n v e r s e  wavelenght 
spectrum f o r  the  sane r a d a r  d a t a  a s  i n  F igure  2 ,  ei:cept 
t h e  spectrum i s  t h e  average  of 178 s p e c t r a  computed 
from v e l o c i t y  p r o f i l e s  t h a t  were c o h e r e n t l y  i n t e g r a t e d  
f o r  10 n i n  p e r i o d s .  
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F i e u r e  4. Observed wind f l u c t u a t i o n  frequency spectrum 
by o b l i q u e  r a d a r  wi th  9 = lo0 .  Spectrum i s  t h e  average  
over  6 range  h e i g h t s .  f h e  s p e c t r a  a t  each range  h e i g h t  
i s  t h e  average  of 4 consecu t ive  s p e c t r a  i n  time. 




